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DETAILED ACTION 
EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Gregory J. Gorrie (Reg. No. 36,530) on 9/11/2007. 
In the claims: 

Claim 1, lines 11-16, 'wherein the autocorrelation elements perform autocorrelations on 
differently delayed versions of the same serial symbol stream, and wherein the first and 
second durations are differing integer multiples of symbol durations, and wherein the 
first and second moving averages are different and based on the first and second 
durations, respectively' has been changed to --wherein the first duration is a duration 
of one of the training symbols, and the second duration is twice the first duration, and 
wherein the first moving average element performs the first moving average over 
approximately one and a half durations, and the second moving average element 
performs the second moving average over approximately one-half durations on the 
second correlation output—. 
Claim 3 has been cancelled. 

Claim 14, lines 7-9, 'wherein the first and second phase shift estimates are generated 
by performing autocorrelations on differently delayed versions of the same serial symbol 
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stream, and wherein the first and second durations are differing integer multiples of 
symbol durations' has been changed to —wherein the first duration is a duration of 
one of the training symbols, and the second duration is twice the first duration, and 
wherein integrating the first correlation output includes integrating the first correlation 
output over approximately one and a half durations, and wherein integrating the second 
correlation output includes integrating the second correlation output over approximately 
one-half durations—. 

Claim 15, lines 1-11, The method of claim 14 wherein generating comprises: 
autocorrelating the serial symbol stream of training symbols with the symbol stream 
delayed by approximately the first duration to produce a first correlation output; 
autocorrelating the serial symbol stream with the symbol stream delayed by the second 
duration to produce a second correlation output; integrating the first correlation output to 
generate the first phase shift estimate; integrating the second correlation output to 
generate the second phase shift estimate; and combining the first and second phase 
shift estimates to generate the frequency offset estimate, wherein the integrating of the 
first and second correlation outputs are performed over different symbol durations 
based respectively on the first and second durations' has been changed to —The 
method of claim 14 wherein generating comprises: autocorrelating the serial symbol 
stream of training symbols with the symbol stream delayed by approximately the first 
duration to produce a first correlation output; autocorrelating the serial symbol stream 
with the symbol stream delayed by the second duration to produce a second correlation 
output; integrating the first correlation output to generate the first phase shift estimate; 
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integrating the second correlation output to generate the second phase shift estimate; 
and combining the first and second phase shift estimates to generate the frequency 
offset estimate—. 
Claim 17 has been cancelled. 

Claim 22, lines 19-24, 'wherein the autocorrelation elements perform autocorrelations 
on differently delayed versions of the same serial symbol stream, and wherein the first 
and second durations are differing integer multiples of symbol durations, and wherein 
the first and second moving averages are different and based on the first and second 
durations, respectively' has been changed to —wherein the first duration is a duration 
of one of the training symbols, and the second duration is twice the first duration, and 
wherein the first moving average element performs the first moving average over 
approximately one and a half durations, and the second moving average element 
performs the second moving average over approximately one-half durations on the 
second correlation output—. 
Claim 24 has been cancelled. 

Claim 27, lines 11-16, 'wherein the autocorrelations are performed on differently 
delayed versions of the same serial symbol stream, wherein the first and second 
durations are differing integer multiples of symbol durations, and wherein integrating of 
the first and second correlation outputs are performed for different durations based on 
the first and second durations, respectively' has been changed to —wherein the first 
duration is a duration of one of the training symbols, and the second duration is twice 
the first duration, and wherein integrating the first correlation output includes integrating 
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the first correlation output over approximately one and a half durations, and wherein 
integrating the second correlation output includes integrating the second correlation 
output over approximately one-half durations—. 

Allowable Subject Matter 

2. Claims 1-29 are allowed. 

3. The following is an examiner's statement of reasons for allowance: The art of 
record does not suggest the respective claim combinations together and nor would the 
respective claim combinations be obvious with: 

Re claim 1 , the further limitation of, "a parallel-channel two channel frequency- 
offset estimator to generate a frequency offset estimate comprising: a first 
autocorrelation element to perform a first autocorrelation on a serial symbol stream of 
training symbols delayed by a first duration to produce a first correlation output; a 
second autocorrelation element to perform a second autocorrelation on the serial 
symbol stream delayed by a second duration to produce a second correlation output; a 
first moving average element to perform a first moving average on the first correlation 
output for use in generating a first phase shift estimate; and a second moving average 
element to perform a second moving average on the second correlation output for use 
in generating a second phase shift estimate, wherein the first duration is a duration of 
one of the training symbols, and the second duration is twice the first duration, and 
wherein the first moving average element performs the first moving average over 
approximately one and a half durations, and the second moving average element 
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performs the second moving average over approximately one-half durations on the 
second correlation output". Claims 2, 4, 6-13 depend on claim 1 above. 

Re claim 5, the further limitation of, "a two-channel frequency-offset estimator to 
generate a frequency offset estimate comprising: a first autocorrelation element to 
perform a first autocorrelation on a serial symbol stream of training symbols delayed by 
a first duration to produce a first correlation output; a second autocorrelation element to 
perform a second autocorrelation on the serial symbol stream delayed by a second 
duration to produce a second correlation output; a first moving average element to 
perform a first moving average on the first correlation output for use in generating a first 
phase shift estimate; a second moving average element to perform a second moving 
average on the second correlation output for use in generating a second phase shift 
estimate; and a summator to combine the first and second phase shift estimates to 
generate a frequency offset estimate, wherein the summator multiples the first phase 
shift estimate by wl/2~T to generate a first weighted frequency estimate, and multiples 
the second phase shift estimate by w2/4~Tto generate a second weighted frequency 
estimate, and combines the first and second weighted frequency estimates to generate 
the frequency offset estimate, wherein wl and w2 are weights and T is the duration". 

Re claim 14, the further limitation of, "a method for frequency synchronization of 
an orthogonal frequency division multiplexed (OFDM) signal comprising: generating a 
frequency offset estimate using first and second phase shift estimates, the first phase 
shift estimate generated from a serial symbol stream of training symbols with the 
symbol stream delayed by approximately a first duration, the second phase shift 



Application/Control Number: 10/675,240 Page 7 

Art Unit: 261 1 

estimate generated from the serial symbol stream with the symbol stream delayed by a 
second duration, wherein the first duration is a duration of one of the training symbols, 
and the second duration is twice the first duration, and wherein integrating the first 
correlation output includes integrating the first correlation output over approximately one 
and a half durations, and wherein integrating the second correlation output includes 
integrating the second correlation output over approximately one-half durations". 
Claims 15-16,18 and 20-21 depend on claim 14 above. 

Re claim 19, the further limitation of, "a method for frequency synchronization of 
an orthogonal frequency division multiplexed (OFDM) signal comprising: generating a 
frequency offset estimate using first and second phase shift estimates, the first phase 
shift estimate generated from a serial symbol stream of training symbols with the 
symbol stream delayed by approximately a first duration, the second phase shift 
estimate generated from the serial symbol stream with the symbol stream delayed by a 
second duration, wherein generating comprises: autocorrelating the serial symbol 
stream of training symbols with the symbol stream delayed by approximately the first 
duration to produce a first correlation output; autocorrelating the serial symbol stream 
with the symbol stream delayed by the second duration to produce a second correlation 
output; integrating the first correlation output to generate the first phase shift estimate; 
integrating the second correlation output to generate the second phase shift estimate; 
and combining the first and second phase shift estimates to generate the frequency 
offset estimate, and wherein combining includes multiplying the first phase shift 
estimate by wl/2nTto generate a first weighted frequency estimate; multiplying the 
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second phase shift estimate by w2/4nT to generate a second weighted frequency 
estimate; and summing the first and second weighted frequency estimate to generate 
the frequency offset estimate, wherein wl and w2 are weights and T is the duration". 

Re claim 22, the further limitation of, "an orthogonal frequency division 
multiplexed (OFDM) receiver system comprising: a dipole antenna to receive signals 
that include an OFDM packet; an RF receive unit to convert the OFDM packet to a 
stream of symbols; a data symbol processing unit to perform a Fast Fourier Transform 
(FFT) on the stream of symbols to generate a decoded bit stream; and a parallel- 
channel two channel frequency offset estimator to generate a frequency offset estimate 
using training symbols of the stream of symbols to rotate a phase of data symbols of the 
OFDM packet prior to performing the FFT, wherein the parallel-channel frequency-offset 
estimator comprises: a first autocorrelation element to perform a first autocorrelation on 
a serial symbol stream of training symbols delayed by a first duration to produce a first 
correlation output; a second autocorrelation element to perform a second 
autocorrelation on the serial symbol stream delayed by a second duration to produce a 
second correlation output; a first moving average element to perform a first moving 
average on the first correlation output for use in generating a first phase shift estimate; 
and a second moving average element to perform a second moving average on the 
second correlation output for use in generating a second phase shift estimate, wherein 
the first duration is a duration of one of the training symbols, and the second duration is 
twice the first duration, and wherein the first moving average element performs the first 
moving average over approximately one and a half durations, and the second moving 
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average element performs the second moving average over approximately one-half 
durations on the second correlation output". Claims 23-25 depend on claim 22 above. 

Re claim 26, the further limitation of, "an orthogonal frequency division 
multiplexed (OFDM) receiver system comprising: a dipole antenna to receive signals 
that include an OFDM packet; an RF receive unit to convert the OFDM packet to a 
stream of symbols; a data symbol processing unit to perform a Fast Fourier Transform 
(FFT) on the stream of symbols to generate a decoded bit stream; and a two-channel 
frequency offset estimator to generate a frequency offset estimate using training 
symbols of the stream of symbols to rotate a phase of data symbols of the OFDM 
packet prior to performing the FFT, wherein the data symbol processing unit includes a 
phase rotator responsive to the frequency offset estimate, and wherein the two-channel 
frequency offset estimator includes: a first autocorrelation element to perform a first 
autocorrelation on a symbol stream of training symbols delayed by a first duration to 
produce a first correlation output; a second autocorrelation element to perform a second 
autocorrelation on the symbol stream of training symbols delayed by a second duration 
to produce a second correlation output; a first moving average element to perform a first 
moving average on the first correlation output for use in generating a first phase shift 
estimate; a second moving average element to perform a second moving average on 
the second correlation output for use in generating a second phase shift estimate; and a 
summator to combine the first and second phase shift estimates to generate the 
frequency offset estimate, and wherein the summator multiples the first phase shift 
estimate by wl/2nTto generate a first weighted frequency estimate, and multiples the 
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second phase shift estimate by w2/4nT to generate a second weighted frequency 
estimate, and combines the first and second weighted frequency estimates to generate 
the frequency offset estimate, wherein wl and w2 are weights and T is the duration". 

Re claim 27, the further limitation of, "an article comprising a storage medium 
having stored thereon instructions, that when executed by a computing platform, result 
in: autocorrelating a serial symbol stream of training symbols with the symbol stream 
delayed by approximately a first duration to produce a first correlation output; 
autocorrelating the serial symbol stream with the symbol stream delayed by a second 
duration to produce a second correlation output; integrating the first correlation output to 
generate a first phase shift estimate; integrating the second correlation output to 
generate a second phase shift estimate; and combining the first and second phase shift 
estimates to generate a frequency offset estimate, wherein the first duration is a 
duration of one of the training symbols, and the second duration is twice the first 
duration, and wherein integrating the first correlation output includes integrating the first 
correlation output over approximately one and a half durations, and wherein integrating 
the second correlation output includes integrating the second correlation output over 
approximately one-half durations". Claims 28-29 depend on claim 27 above. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon Flores whose telephone number is 571-270-1201. 
The examiner can normally be reached on Mon-Fri 7-5pm Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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